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Introduction

All-sky cameras are a staple of astronomical and SLR
observatories. They are environmental awareness tools,
showing e.g. cloud presence, illumination conditions, and
the laser beam direction. For actual positional tasks, these
cameras require a star calibration to correct for their
orientation, internal misalignments, and the optical
behaviour of the lenses. This accomplished, they become
precise measuring instruments that find new applications.

Model and Implementation Results

Single frame: 459 stars RMS 1.25’
Conceptually identical to a mount pointing model, the astrometric
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A popular model in meteor astronomy was given by Borovicka [1], later Zd
reformulated by Barghini [2] to improve parameter estimability.

27 frames: 12400 stars RMS 1.19’
Our implementation adopts features from both models, solving for 10 residuals

parameters plus a final 2D-spline empirical correction.
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* Analytical Jacobian too cumbersome for practical use
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* Initial parameter guesses mostly unknown

* Single 10 s expose sufficient for successful calibration

* 1 full night required for empirical correction to flatten residuals

Software used * Sub-pixel positional precision. RMS 4-5 times lower than the pixel size.
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